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Acceleraling the realization of economic and societal benefils
from Earth science, information, and technology ...

Air Quality Application:
Evaluale and benchmark NASA datasels and assimilation techniques
for use in air qualily models to support operational air qualily planning,
attainment evaluations, and emissions control strategies.

Primary Federal Partners: EPA & NOAA

Overall Themes:
A. Compare NASA measurements wilh EPA ground networks
B. Evaluate NASA products within EPA CMAQ model
C. Examine Near Real Time dala producl support

D. Invesligate needs & support Lo fulure Air Qualily forecasting




4 Overview

Air Quality Applicalion:
Evaluate and benchmark NASA datasets and assimilation techniques
for use in air quality models to support operational air quality planning,
attainment evalualions, and emissions controt slralegies.

Air Quality Applicalions Team, including:
Doreen Neil/fLaRC Jim Szykman/EPA (LaRC)  Jack Fishman/LaRC
Brad Pierce/LLaRC Nathan Sovik/SSC Lawrence Friedl/HQ
Jim GleasonfHQ Phil DeColafHQ Don JohnsonfiJw-Mad,
Others TBD

Atmospheric Measurements & Predictions
for Air Quality Managem_e__r_‘nl____

~ National Applications & Air Quality

~ Decision Support System: EPA CMAGQ/Models-3

~ NASA Air Quality Refated Data Products
~ Program Plan - FY03 & FY04
~ Partnerships

~ Issues to Address




From Science to Decision Support

Applying Earlh Science resulis to support decision-
making locls, prediclions, and analysis lor policy and
managemenl decisians.
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Value & Benefits

Sacio-economic Value of Improved Air Quality:

EPA eslimates of annual benefits from achieving new Air Qualily standards:
- 350,000 fewer cases of aggravaled asthma

- 5,000 fewer premature deaths
-1 million lewer cases of reduced lung lunclion in children

- Prevent 35000 in ozone-reduced agricullural yields

Qverall Benefits:

Policy: Achievable emissions-control siralegies reduce limitalions on
stales’ economic developmenl plans; improve long-term public heallh

Assessmenis: Relalicnship belween climate change and air qualily issues

Management: Alr Qualily lorecasls improve public healih alerts and reduce
lung-damage, hospital visits, lost work days, asthma, premalure dealhs




Air Quality Management:
Clean Air Standards and Air Quality Forecasts

Pryvand 1,000% pramaiuns dasthoAmer
Mhlxale 35-10 5 rdesced oop ypekds

Primary Partners:!

Socioeconomlc Impact

Currant bropeeiony:
Steady imgreneement in
chemistry-fransport models and
podlition opidode warninga,
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Improved capablliitlos to alr quality managament ools 16 assens, plan and
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Almospheric Measurements & Predictions
for A Qualily Management

~ National Applications & Air Quality
~ Decision Support System: EPA CMAQ/Models-3
~ NASA Air Quality Related Data Products

~ Program Plan - FY03 & FY04

-~ Partnerships

~ Issues to Address




%5 US National Air Quality Policy

US Environmental ] .
Protection Agency (EPA) Maximum Ozone (36 ki Grid)

July 12, 1685 1100 to July 14, 1955 04:00 GMT
EPA sets health-based standards [l =~ -

for multiple pollutanls

Ground network defermines areas
that violate standards

Areas develop plans 1o meet the
standards

- Develop pollution control strategies

- Use models lo evaluate scenarios
and make decisions

Economic restrictions if fail to mest
lan and standards
T

US National Air Quality Policy

US Envirenmental Role of Space-hased

Proiection Agency (EPA) Measurements in
Air Quality Policy

EPA sels nealth-hased siandards

. . i Coverage over vast areas &
for multipie pollutanis

can fill-in gaps between
Ground nelworlk determines area ground monitors

Ihat viclale standards Assess global and regional

Areas develop plans lo meet the transport

slandards Imprave inventory of

- Develop poilution contral strategios emissions scurces for air

- Use madels lo evaluale scenarios quality models

and make decisions Provide boundary conditions

Economic restrictions if fail io meel far air quality models

plan and standards
= q :
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» Atmospheric Chemistry

“Criteria” pollutanls:

NO,, SO,, Pb, O, (VOC),
CO, PM, . PM,

Intar-hemispherc
mixing tirne

Intra-hemispheric
mixng time

boundary layar
midng trne
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Intended application
drives lhe focus of
different agencies
over spatial and
temporal scates of
atmospheric
consliluents.

Adapted from:
Natianal Academy of
Sciences, 1998




Atmospheric Measurements & Predictions
for Air Quality Management

~ National Applications & Air Quality

~ Decision Support System: EPA CMAQ/Models-3
~ NASA Air Quality Related Data Products

-~ Program Plan - FY(Q3 & FYQ4

~Partnerships

~ Issues to Address

“%‘5 NASA Air Quality Data Products

Data Products:

« Tropospheric Residuals

« Assimilated Data




Total Column and Tropospheric Residual

In general, tropospheric
column density is
determined using

coincident measurements

stralosphere

HIRDLS measurement |

fropopatuse

Difference = “lropospheric residual”

OMI measuremenl

lroposphere

Mote: OMI honizental reselution varies Iram 13 km x 24 km |
|
|

Source; Fishman, L. Chandra, 5., Zerhe, . Dralt CAV-ATED, Chapter & Tropospharic O, Resdus), bay 20602

Global

Assimilation




2000 Seasonal Tropospheric Ozone Residual {TOR)
{Dec 99 — Nov 00)

Tubinga thinlx (55

Source; {Fishman and Balck, NA S&/LaRC)

GOME VA6 (A ALY, Ul iyal Bremany
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5} Initial SO, Measurements from GOME

GOME SO,
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~ National Applicatiens & Air Quality

~ Decision Support System: EPA CMAQ/Models-3
~ NASA Air Quality Related Data Products

~ Program Plan - FY03 & FY04

~ Partnerships

~ Issues to Address

*4‘3' AQ Program Goals & Activities

A. Compare NASA data products with EPA ground network
measurements

B. Evaluate NASA assimilated preducts and boundary conditions
within EFA CMAQ mode!

C. Examine MNear Real Time data product support (AURA-QMI)

D. Support to future Air Quality forecasting activities




a4 AQ Program Goals & Activities

A. Compare NASA data products with EPA ground network
measurementis
- Do MASA prodiscts improve on ground sionitors, filt-in gaps an groind. and fmprove CHAO runs?

B. Evaluate NASA assimilated products and boundary conditions
within EPA CMAQ madel

- Hows welf do RAQIS praducis maleh ground momnitors?
- Does CMAQ need to account for above-ground?

C. Examine Near Real Time data product support (AURA}
- What are roquirements far CRIAG?
- What algorithms, scicnce, or computing might be needed?

D. Support to future Air Quality forecasting activities
- What docision support forecasting systems will oc used?

;,;\ﬁii' Goal A: Compare NASA data products wilh EFA
7 ground network measuremenls

Evaluale dalasels with EPA ground network & value in CMAQ mode! runs

EY03

Tropospheric ozone residual (TOMS Q)
GOME column NO,

MOPITT CO

FY04

GOME S0,

MODIS Aerosol Calumn Depth
HCHQ tropospheric column

Producls
Evalualion Reparls
EPA/MNASA Evalualion & Benchmark Conlerence




Goal B: Evaluate benefit of NASA-assimilated boundary
conditions in EPA CMAQ model

Benchmark CMAQ with Boundary Condilions fo evaluate banefit
Evaluate fidelily of RAQMS

FY03
Assimilzted Ozone

FYyQ4
Add Assimilalion of GORME column NG, & MOPITT CO lo Assimilated Ozone

Products
Evalualion Reporis
EPA/NASA Evaluation & Benchmark Conference

Goal C: Examine Near Real Time dala product support (AUR

Determine CMAQ dala handling requirements
Discuss opporiunilies and identify preparalions for AURA producits

FY03
Utilize and tesl wilh GOME producls

FYQ4
Preparalions for Gkl & HRDLS
Protolype operational syslem

Products
If NRT support possible, data product support plan for AURA-OMI & HROLS

PE.)



; 45 Goal D: Support lo future Air Quality forecasting aclivities

Discuss NOAA/EPA activilies refaled lo Air Qualily forecasis

£YO03

Initiale discussions

FY04
TBD based on aclivities and FY03 pragress
Possible: Test on GOME products, Preparation for AURA products

Products
NASA/NOAAEPA vorkshop on Air Qualily Forecasling {possible)
Il appropriate, Roadmap on ESE Applicalions support lo Air Qualily Forecasling

Atmospheric Measurements & Predictions
_ for Air Quality Management

» National Applications & Air Quality

~ Decision Support System: EPA CMAQ/Models-3
~ NASA Air Quality Related Data Preoducts

~ Program Plan - FY03 & FY04

~ Partnerships

~ Issues to Address
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Partnerships

NASA Cenlers:
- Primary: Langley (J. Fishman, D. Neil, B. Pierce, clhers)

-Inwark: GSFC  (A. Thompson)
MSFC  (RAQMS wark)
88C {M. Sovik)

Federal Agencies: EPA & NOAA
EFA: J. Szykman (EPA) lacated at NASA-LaRC

NOAA: Applicalions relalionship in development
{EPA/NOAA partnership exists for air qualily modeling)

Others
Regional Planning Organizalions
Earth modeling cenlers

;59’ Atmospheric Measurements & Prediclions
T for Air Quality Management

~ National Applications & Air Quality

~ Decision Support System: EPA CMAQ/Models-3
~ NASA Air Quality Related Data Products

~ Program Plan - FY03 & FYD4

» Partnerships

~ Issues to Address
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- ﬂ@/ Issues to Address

Air Quality Application:

Evaluate and henchmark NASA datasels and assimilalion techniques far use

in air qualily maodels 1o supporl operalional air qualily planning, allainment
evalualions, and emissions conlrol slralegies.

Issues:
¥ Coordinalion between YOIYSIYF
- Coordinale funding and supporl for dala producls, models
- Preparalion for his meeling idenlified opporlunities

Build relalicnships with Cenlers and improve coordinalicn

Near Real Time data producls wilh AURA
- NRT products and currenl suile of OM| preducts
- Syslem preparations il NRT AURA dala products
- Relalionship with Dulch on OMI producls

Pariners' data qualily objeclives; slandard procedures for dala QA/QC

Back-up Slides

Page 16
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s FYO03 Resources

FY03 YO Resources:

Tropospheric columns znd
EPA ground network comparisans

Definilion of Near Real Time
DatafAssimilaled Dala Delivery:

Tolal S620K

LaRC RAQMS developmenl and assimilalion cost shared
- ¥S Request $217 K - NASA LaRC S197 K

EPA Partner Resources $200 K

{Mission definition studies, analysis of poliution episodes, exploratory sludies of
salefiilc data)

FY04 Resources

FY04 YO Resources: S970K
Tropospheric columns (SO2, aerosol, HCHQO) and EPA graund nelwork
comparisons ($325K)
RAQMS developmaent and assimilation cost {$190K)
Developmenl of Near Real Time Data/Assimilated Dala Delivery:
(5355K, TBR)

EPA Parlner Resources: requesled $500K in FYQ4

Addilional Projects: ~5250K TBR
- ldentily prololype aerosot salellile dala for comparison lo EPA ground networks

- Evaluzle aerosol verlical distribulion measuremenls and CMAQ aerasal verl. distrib.

47



Instrument | Name Resoltlon | ACQ) Parameter
CL T LT S T ek Bnd past Instruments for tropaspharc studies < ST
Scanning Imaging Dally ©,, NO., H,0, BrO, ESA's ENVISAT-1
Absorption Specirometer oo 8ol Mero, | rzo0n)
far Atmosphrrie ~100 lam douds and aercsds
ChartographY

Global Omne Monitoring | Weekly 0, NO,. H, BrQ, | ESA-ER5Z (1955--—)
Experiment oo, S0 reHo,
~ 100 km douds and aercsds

Modar arg Res dution Dally Asrsol opticol NASA Aqun [2002)
Imaging 10 km thickness, aeresol Terra {1993}
Spearamdiomemsr typa {sulfatm,
blomass buming)
over land

Multh-angle Imaging Amrosd properoes NASA Terrd (1999)
SpactraRadiomerer (onguler radlynce
depandanca)

Measurament of Pollutlan Towa! column of GO, | NASA Terra (199%)
[n the T b CH, + CO profiles

Solar 3ackscatier Ulos- 0, Nimbus-7 (1979-90)
visiet Ozone Evpenmeant

Solar Backscatter 0, NOAA-D (1985~
Ulravlalet Omna prasent)

Experimont 2 NOAA - 11 {19859-95)
NOAA-14{1995—-)

Tetal Omne Monioring 0, Nimbys ? (1979-52)
Specrometer semesol eptical depth | Metear (1992-94)
ADECS {1996-57)
Earth Probe {1596—)

Hamel | resoltion | AQ Parameter | platfom

Fom st ‘ PosheTE siulles savedGH t A omchg. . ST
Uzone Monltoring Cally 0,, 50, KO, EOS Aura{2003)

Instrument 36 x 48 km
Total Emissian Waekly 0,, HO,, DO H,C. EQS-Aure (2003)
Spectrometer 50,, Hho,

Claud-Aemsal Ldar md Aercsol density and MASA CALIPSO (2004)
Infeared Pathflnder . radlatwe propercies

G i b BrOPoSe o e s

Gacsmbonary Dbsenatory 0,, HO , {00, 50, Future mission
for Troposphenc Alr HEHO
Chamistry

Page 18



*§ Air Quality DSS: EPA CMAQ/Models-3

eporcde - Nluni‘sca[e
AL - Ve 3
Mt weiogy] — Consistent model structures; supports

Kol - Chem urban thraugh regional scales
STariace
Proces

oo Multi-pollutant
Ofmralit Femel — O, PM, visibilily, acid depositian, air
S loxics
— Unilied emissions control sirategy
analyses ("one atmosphere™)

Community Mode!

— Slimulalion of scienlific and lechnologica!
progress

£ .
L ——— — Stimulation of model applicalions and
Amalysis | Visualizalio evalualion

Full Troposphere, includes clouds

Modular Processes — Plug & Play

GeaoTRACE /s a mission concepl

lo invesligale the effacls of urlxan and
regional emissions, weather, and
chemistry on the global poilutants:

carbon monoxide, czone, and aerosols.

From lhe unigue perspective of geaslalionary arbil,
GeoTRACE provides measurements that

¥ are time resolved (hourly).

¥ measure key tropospheric trace constituents
(04, €O, NQ,, SO, aercsol oplical index, and olhers}.

¥ have excellent spatial resolulion {5 km x 5 km).

¥ ocour simultaneously over conlinenlal or larger regions (domain is
continenlal Lo [ull Earth disk).
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